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doi:10.1016/j.pedneo.2011.08.011Asymmetrical form of conjoined twinning (heteropagus) is an extremely rare event with an
incidence of 1e2 million live births. The incomplete component of heteropagus, namely, para-
site, usually consists of rudimentary organs. Therefore, the autosite component of heteropa-
gus can be separated successfully. A wide spectrum of associated congenital cardiac
malformations, which are usually minor, has been described in autosites. However, a single-
ventricle heart anomaly in the autosite has been reported in a very few cases. We report an
unusual case of heteropagus with a complex cardiac malformation. To the best of our knowl-
edge, this is the third heteropagus case in the literature with a single-ventricle heart in the
autosite.
Copyright ª 2011, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Asymmetrical form of conjoined twinning (heteropagus) is
an extremely rare event with an incidence of 1e2 millionof Neonatology, Zekai Tahir
Talatpasa Bulvari, Samanpa-
hoo.com (F.N. Sari).
an Pediatric Association. Publishlive births,1 in which an incomplete component (parasite) is
attached to a relatively normal complete member (auto-
site). On the one hand, as being incomplete, parasites
usually consist of rudimentary organs, very rarely with
a functional heart or brain.2 Therefore, the autosite
component of heteropagus can be separated and treated
successfully in most cases. On the other hand, although
they are complete, associated congenital cardiac malfor-
mations (CCM) are commonly seen in the autosite.1,3 We
report a very rare heteropagus case with a complex CCM in
the autosite.ed by Elsevier Taiwan LLC. All rights reserved.
Figure 1 Appearance of the infant before surgical inter-
vention: rudimentary external genitalia and an upper limb. Figure 3 Two-dimensional echocardiography revealing
enlargement of right atrium and ventricle in subcostal view.
Heteropagus with cardiac malformation 3592. Case Report
A full-term cesarean delivery male baby of a 32-year-old
mother (gravida 2, para 2), weighing 3500 g, with Apgar
scores of 7 and 9 at 1 minute and 5 minutes, respectively,
was referred to our Pediatric Surgery Unit. Antenatal
course was uneventful, and no history of maternal medi-
cation use or exposure to radiation during pregnancy was
reported. A mobile abdominal mass (7 cm 7 cm 6 cm)
with a vascular pedicle was observed approximately 2 cm
above the umbilicus (Figure 1). The mass was covered by
intact epidermis. Rudimentary external genitalia and an
upper limb were both clearly visible. There were some
palpable bony structures inside the mass (Figure 2).
The newborn was diagnosed with heteropagus and
screened for other possible additional congenital abnor-
mality(ies). Routine biochemical blood tests were normal,
and cranial ultrasonography did not reveal any abnormality.
However, a complex cardiac malformation, including
a single large functional right ventricle and a rudimentary
left ventricle, a single large functional right atrioventric-
ular valve and a hypoplastic left atrioventricular valveFigure 2 X-ray of the parasite showing rudimentary lower
limbs and pelvic bones.(Figure 3), midvalve incompetency, double vascular outlet,
transposed great arteries (Figure 4), moderate pulmonary
stenosis, primum and secundum atrial septal defects, were
determined by echocardiographic evaluation.
The parasite with a base diameter of 3 cm was surgically
excised on the third day after birth. Rudimentary lower
limbs and pelvic bones (Figure 2) were also observed in
addition to rudimentary external genitalia and upper limb.
The pedicle contained an artery and a vein arising from
umbilical vessels. The baby was discharged from the
hospital 4 days after the surgery. In two separate surgical
sessions, a modified Blalock-Taussig and a bilateral Glenn
shunt operations were performed 6 months and 12 months
after birth, respectively. The baby is now on regular follow-
up in the Pediatric Cardiology Unit.
3. Discussion
Conjoined twins are mostly monochorionic-monoamniotic
twins and categorized as symmetrical (diplopagus) andFigure 4 Two-dimensional echocardiography revealing
transposition of the great arteries in subcostal view.
360 H. Ozkan-Ulu et alasymmetrical (heteropagus) forms on the basis of the sizes
of twins attached at any part of their body.4 The exact
etiopathogenesis is unknown, but most authors consider it
to be a result of an incomplete division of the embryonic
disk during first trimester.4,5 Females are more commonly
affected.6 In heteropagus form, a smaller incomplete
parasite is fused to a complete autosite, usually in the
hypogastric or suprapubic region of the host. In some
extremely rare cases, the junction is above the umbilicus,
which is named as epigastric heteropagus twins,7 as is the
case in the present report.
Embryonic death of parasitic twin leaves behind body
parts vascularized by the autosite in heteropagus.8
Although the etiology of embryonic death is yet unknown,
it is thought to be caused by ischemic atrophy and/or
insufficient cardiac function of the parasite or vascular
steal from the autosite.8 The parasite is usually acardiac
except in a few cases9 and is supplied by the vessels arising
from different regions of the autosite, including liver, left
internal mammary artery, epigastric artery, umbilical
vessels, and falciform ligament. Therefore, surgical sepa-
ration of the parasite can usually be performed successfully
without damage to the fully developed autosite. However,
the autosite should be screened for other possible associ-
ated congenital abnormalities.8,10 Of those, CCM is
frequent,8 which points out the necessity of a careful
echocardiographic evaluation of the autosite.
The etiology of high frequency of CCM in autosites is yet
unclear; however, hemodynamic changes associated with
the support of the parasitic twin are thought to cause
structural malformations in the heart.11 The autosite
described in the present report had shunt operations in two
separate sessions and a Fontane’s corrective procedure will
be performed for his cardiac malformation. Similar to our
case, previous cases of heteropagus have also had CCM,
including patent foramen ovale and ductus arterious,12,13
ventricular septal defects,3,13,14 complete transposition of
great vessels, hypoplasia of the aorta, coarctation of the
aorta, common atrium, common atrioventricular orifice,
and hypoplasia of the left ventricle.15 A single-ventricle
heart malformation in heteropagus has been reported in
a very few cases previously.11,12 Of those, the case pre-
sented by Logrono et al11 required palliative surgery, which
was followed by a Fontane’s corrective procedure. The
other case reported by O’Neill et al12 died within 2 hours
after the surgery. The autosite described in the present
report had a complex CCM with a single-ventricle heart,and to the best of our knowledge, this is the third case in
the literature with a single-ventricle heart in the autosite,
which justifies the reporting of this case.References
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